We analyzed topical scopes of two digital and two data curation curricula offered as (post)graduate certificates or specializations. We investigated a question of what the topical similarities and differences are between the curricula. To address this question: first, we identified topics from individual course and curriculum descriptions; second, we compared the topics from curriculum descriptions with each other; and third, we compared the topics from course descriptions that are part of a curriculum. We found several topics which were acting as least common denominators between two digital curation and between two data curation curricula. Such topics illustrated the fundamental components within the same type of curricula. The two common topics among all curricula were 'standards' and 'management.' This may indicate the importance of following the standards in preparation of digital (data) objects and in curatorial processes, as well as the importance of continued management of such resources in a repository. Our approach may be applicable to other types of educational opportunities such as workshops, MOOCs, and webinars. As we analyze more curation curricula, we may be able to develop a more accurate and comprehensive topical framework for the domain of digital and data curation, further enhancing the education for future digital and data curators.
INTRODUCTION
Digital curation conferences and courses have been around for a couple of decades. However, "the need for more and better organized and networked continuing education offerings for digital and data curation (Tibbo, 2015) " is ever growing due to the exponential increase of digital content and data. Several education programs for digital and data curation such as specializations in the Master's program, certificates, or workshops exist to address such needs. In addition, Massive Open Online Courses (MOOCs) relevant to digital and data curation were offered 1 or are in development 2 . Although multiple curricula for digital and data curation exist, each seems to have its own unique portion as well as a shared portion.
In this study, we aimed to analyze topical similarities and differences in four curricula -two digital ("Certificate in digital ", 2006; "Digital curation at", 2012) and two data curation ("Post-masters certificate ", 2006; "Specialization in data", 2007) . We approached this in three phases:
• Identify topics from curriculum descriptions as well as from course descriptions
• Compare topics from curriculum descriptions
• Compare topics from course descriptions that are part of each curriculum
This study contributes to the digital and data curation community by examining the topical coverage of curation curricula. As we analyze more curricula of digital and data curation, we may be able to have a comprehensive picture of such curricula allowing effective teaching/learning of future digital and data curators. The full lists of digital and data curriculum courses can be found at http://bit.ly/1IkiliM.
CURRICULA FOR DIGITAL AND DATA CURATION

COMMON COURSES
To examine the macroscopic similarities between curricula, we compared course titles between DI_U and DI_M ( Figure  1 (a) ), between DA_U and DA_I (Figure 1 (b) ), and between all the curricula (Figure 1 (c) ).
• The fundamental process of digital curation, which is to create collections of digital objects, to preserve them for long-term storage and access, and to manage such objects using information systems/digital libraries, was well represented in Figure 1 (a). For data curation, a means to represent data objects and to effectively organize such objects were reflected in 'Metadata' and 'Databases' courses in Figure 1 (b). The two courses 'Digital libraries' and 'Digital preservation' were common among all curricula analyzed in this study (Figure 1 (c) ). It may indicate that these two were foundational courses in any curation-type curriculum.
TOPICS FROM CURRICULUM DESCRIPTIONS
As another macroscopic topic analysis, we compared topics from the curriculum descriptions and course titles. Figure 2 shows identified topics. 'Preservation' was a common topic across the four curricula. Between two digital curation curricula, DI_U and DI_M, 'access' was another common topic. 'Appraisal (of digital content)' is part of the 'acquisition' process, so we may consider 'acquisition' as another common topic. Between the data curation curricula DA_U and DA_I, there were three more common topics: 'management', 'policy', and 'standards' in addition to 'preservation.'
TOPICS FROM COURSE DESCRIPTIONS
As a microscopic analysis of topics, we compared topics from every course description and marked common ones with the same color (blue: common in digital curation curricula, green: common in data curation curricula, and orange: common in all curricula) (Figure 3 ). We focused on the required courses, and thus excluded elective courses. In case students were allowed to choose from more than one course, we included all the courses and numbered them with additional alphabets (e.g., 2-a and 2-b in Figure 3 (a) ). Resource selection and evaluation' or '4-c: Archival appraisal.'
ID
Figure 3 (b): DI_M
DI_M is structured based on the process of acquisition ! representation ! access ! preservation, which is referred to as the 'lifecycle of digital curation' in their curriculum. These four steps correspond with courses 1-4 in Figure 3 (b). From 5-a to 5-e are internships, independent studies, or a fieldwork related to information systems, museum studies, and historical institutions. This curriculum requires the highest number of courses (10) among the curricula in this study. Two classes, 5 and 6 in Figure 3 (c), are independent studies part I and II, where students can decide on a research topic based on consultations with a faculty member. Students are required to take only 2 hours of course 2.
Figures 3 (e) -(g)
We discussed them in the next section in detail.
DISCUSSION AND LIMITATIONS
We found that our approach -identifying topics from each curriculum and course descriptions, and comparing the topics -was effective in analyzing the topical scopes of two digital and two data curation curricula:
• Macroscopic-level: topics from individual curriculum descriptions and course titles (Figures 1 and 2) .
• Microscopic-level: topics from courses that are part of each curriculum (Figure 3 ).
We may consider topics appearing in more than one curriculum as the least common denominators (LCD) of such curricula. These LCD topics indicate the fundamental similarities between curricula (Figure 3 (e)-(g)).
The topics in Figure 3 (e) reflected an overview of digital curation where digital objects are prepared (digitization, format, standards), acquired (acquisition, collection), preserved, and managed for long-term access. The topics in Figure 3 (f) illustrated the fundamental components of data curation in two categories: (1) preparing data for sharing and reuse (metadata, policy, quality control, and standards), and (2) providing effective and reliable access to the data (theory, workflow, repository, and management). Finally, Figure 3 (g) showed the two topics, 'management' and 'standards,' which were common in all curricula. This fact may reflect the importance of preparing digital and data objects based on existing standards for effective sharing and reuse, as well as the importance of continuously managing the resources in a repository for any curatorial tasks.
Limitations
We analyzed topics from only two digital and two data curation curricula without considering workshops, MOOCs, and other opportunities. In addition, we extracted topics from the course descriptions instead of the course syllabi. This may have limited our scope of analysis to focus on a small number of academic programs.
CONCLUSION
In this study, we presented an analysis of topical scopes for two digital and two data curation curricula. After identifying topics from the description of individual courses and curriculum, we compared the topics to find the similarities and differences between curricula. Our approach was meaningful in that the identified common topics between the curricula -two digital and two data curation -uncovered fundamental components of the curatorial tasks in each type of curriculum. This approach may also be applicable to other types of educational opportunities for digital/data curation such as workshops, MOOCs, or webinars.
We aim to extend this study by including analyses for more curricula and other types of opportunities. It may lead to a more accurate and comprehensive picture of topical scopes for digital and data curation, as well as their topical relationships.
